The NH2-terminal proregion of peptidylglycine alpha-amidating monooxygenase facilitates the secretion of soluble proteins.
A highly conserved ten amino acid proregion separates the peptidylglycine alpha-hydroxylating monooxygenase (PHM) domain of the bifunctional peptidylglycine alpha-amidating monooxygenase (PAM) protein from the NH2-terminal signal peptide; propeptides with amino acid sequences similar to the PAM proregion have been identified in other secreted proteins. In AtT-20 cells, but not in human embryonic kidney (hEK)-293 cells, an endogenous endoprotease acting at a site distal to the trans-Golgi network efficiently removes the propeptide from stably transfected monofunctional PHM (PHMs). We constructed a mutant PHM protein (delta ProPHMs) in which the proregion was deleted and the signal peptide joined directly to the monooxygenase domain. Newly synthesized, enzymatically active delta ProPHMs was secreted from both AtT-20 cells and hEK-293 cells more slowly than PHMs. In endocrine cells, the proregion was not required for storage in regulated secretory granules. We transferred the PAM proregion to prohormone convertase 2 (PC2), another soluble constituent of secretory granules, to determine whether the effect of the proregion were transferrable. In both AtT-20 cells and hEK-293 cells, the PAM/PC2 fusion molecule was able to exit the endoplasmic reticulum more rapidly than PC2.